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INTRODUCTION 

There are supposedly three levels of temperature, i. e. minimum, optimum, and 
maximum which influence the rate of plant growth. At the optimum temperature, 
plants show the greatest rate of growth. In this paper, the authors will report on 
the results of some growth experiments, in which six day-length-insensitive rice 
varieties were planted one week apart throughout the whole year. The objective 
of the experiment is to find out the optimum temperature at which these six rice 
varieties show the shortest growth duration. The day-length-insensitive varieties 
were used to cancel out the effect of day length on growth duration. 

MATERIALS AND METHODS 
1. Experimental varieties. 

The names, sources and the indices of photosensitivity (Ytt and Yao, 1969) of 
the experimental varieties are shown as follows. 



2. Experimental locations. 

The experiments were conducted simultaneously in the northern, central and 
southern parts of Taiwan. In the next table are shown the experimental locations 
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generally being about 20”C. At Taipei, the winter season was generally cloudy and 
rainy. The minimum daily temperature was a little higher than at Taichung while 
the day time temperature was lower thus making the difference between the daily 
maximum and minimum temperature smaller, usually below 20°C. 

In short, at Pingtung, there was a year around mild climate, with a greater 
difference between the daily maximum and minimum temperature; at Taipei, there 
was a greater variation in temperature in the different seasons, and the differences 
between the daily maximum and minimum temperature was smallest at Taichung, 
the variation in temperature, seasonal and daily, being intermediate between Ping¬ 
tung and Taipei. 

EXPERIMENTAL RESULTS 

The growth duration of six day-neutral rice varieties sown at three different 
locations throughout the year are shown in Figures 4-6. 



DATE OF SEEDING 

Fig. 4. The variation in growth duration (period between seeding and heading) of 
six day-neutral rice varieties sown in the Kaoshiung region (Pingtung) 
throughout the year. 

Kaoshiung Regional Experimental Site: Among those sown between the middle 
of May and the middle of August, there was little variation in growth duration. 
The growth duration gradually became longer for those sown after the middle of 
August, was longest for those sown between the later part of December and the 
early part of January, and gradually became shorter for those sown after the early 
part of January. Therefore, the curve showing the variation of growth duration 
just formed a mirror image to that showing the variation of temperature. 

Taichung Regional Experimental Site: The growth duration was the longest 
for those sown in the early and middle part of November, gradually shortened for 
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Fig. 5. The variation in growth duration of six day neutral rice varieties sown 
Taichung throughout the year. 
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Fig. 6. The variation in growth duration of six day-neutral rice varieties sown 
Taipei throughout the year. 
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md the curvilinear regression equations involving 
varieties and mean daily temperatures are shown 


However, as far as the simple correlation between the growth duration of different 
varieties and temperature is concerned, the correlation was negative at all three 
locations. The coefficients were between 0.83 and 0.95, all being significant at 1% 
level. By fixing those characters related to yield, the partial correlation coefficients 
of growth duration and temperature were found to be between 0.78 and 0.97. 

In short, the higher the temperature during the growth period, the shorter the 
growth duration period would be. This relation was consistent in all three experi¬ 
mental locations. 

The optimum temperatures for the growth of different varieties and their 


linear regression equations in Table 1 are shown in Table 2. 


Table 2. Minimum number of days required for the vegetative 
growth period under optimum mean temperature as estimated 



From the above table, we can see that the optimum temperature for growth 
of six varieties at three experimental locations is 27.89±0.71*C with little variation 

varied considerably among the varieties. Norm No. 17, a Japanese variety, had 
the longest growth duration, while Tomoemasari, also a Japanese variety, had the 
shortest growth duration. The authors consider the shortest growth duration under 
optimum temperature as representing the basic number of days for growth of 
these day-neutral rice varieties. 

Haberlandt (1874) reported the optimum temperature for rice growth as 30-32"C. 
Sasaki (1927) considered the optimum temperture as 31X as far as leaf elongation 
was concerned. Hondo and Okamura (1931) reported the optimum temperature as 
32-34°C for tillering, 30-32"C for elongation, 30-34°C for growth in weight, 32“C 
for straw yield, and SOX for grain yield. However, the optimum temperature for 
growth as a whole estimated by the authors from the vegetative growth period and 
shown in Table 2 were lower than those reported by the above investigators. 

Wada (1952) reported that high temperature and short day hastened the heading 
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2. There was negative correlation between growth duration and temperature 
for all the varieties. The optimum temperature for growth was 27.89±0.71°C. 
Little variation existed among the three experimental locations. 

3. The growth duration under optimum temperature varied among the varieties. 
It is suggested that the minimum length of growth duration under optimum tempera¬ 
ture be considered as the basic growth duration for each variety. 

4. The temperature coefficient (Q w ) between 19”C and optimum temperature 
(ca. 28°C) averaged 3.5-1.2. So in rice, Qi, is also high at low temperature and 
low at high temperature. 
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